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Description
FIELD
[0001] The present disclosure relates to the process-

ing of transactions using a hybrid payment card, specif-
ically the use of a hybrid payment card on one of a plurality
of payment networks where the card can be used for both
prepaid and post-payment transactions.

BACKGROUND

[0002] Traditional payment cards are often usable on
a single payment network, such as a credit card payment
network. In more recenttimes, some payment cards have
been issued that can operate on multiple payment net-
works in instances where a single entity operates both
payment networks. Because the payment networks are
operated by a single entity and often utilize the same
hardware and systems, the processing of transactions
across both networks can be more easily enabled and
managed.

[0003] However, the types of payment networks that
currently exist can be very vast. For instance, some pay-
ment networks may be large, international payment net-
works with hundreds of thousands of member merchants
where a consumer can use a single payment card, while
other networks may be small, customized networks for
as little as a single merchant providing specialized,
unique services to their consumers. One such type of
specialized payment network is a transportation network.
Such atype oftransportation network is a closed payment
network that enables a consumer to use a single, prepaid
payment card at any point of sale in the system in order
to pay a fare. By using a unified network across all points
of sale in the system, convenience for consumers is
greatly increased, which can increase participation and
therefore overall revenue.

[0004] However, such a closed payment network that
uses only prepaid payment cards can lack a number of
benefits that consumers may enjoy that are provided by
other payment networks. For instance, if a consumer is
unaware of their balance and does not have sufficient
funds to pay for a transaction, the consumer may be un-
able to proceed. In instances where time may be impor-
tant, such as the catching of a bus or a train in a trans-
portation network, it may result in the consumer being
unable to complete the transaction, resulting in a de-
crease in both revenue and consumer satisfaction. Fur-
thermore, by requiring the consumer to constantly reload
their prepaid card, added time is lost for the consumer
whenever they need to reload their card, which may
sometimes require them to visit locations separate from
their departure or destination point. Similarly, the pay-
ment network being separate from other payment net-
works also necessitates consumers carrying multiple
payment cards. This may be inconvenient to some con-
sumers, resulting in decreased participation, and can al-
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so be inefficient, resulting in lost or misplaced payment
cards, which can further decrease participation and rev-
enue.

[0005] Thus, thereisaneed for atechnical system that
enables a payment network to provide both prepaid
transactions as well as a type of post-payment transac-
tions for increased consumer convenience, and also to
provide the ability for a payment card to be used on an
additional payment network to further increase use and
participation. The use of a hybrid payment card on mul-
tiple payment networks, and one that is enabled for use
for both prepaid and post-payment transactions, may re-
sult in increased adoption and use, thereby increasing
consumer participation and revenue for both payment
networks and their associated merchants.

SUMMARY

[0006] The present disclosure provides a description
of systems and methods for processing payment trans-
actions using a hybrid payment card.

[0007] A method for processing a payment transaction
using a hybrid payment card includes: storing, in an ac-
count database, an account profile, wherein the account
profile includes data related to a hybrid payment card
configured for use in at least two payment networks, the
account profile including at least an account identifier, a
prepaid balance, and a credit allowance; receiving, by a
receiving device, a validation request, wherein the vali-
dation requestincludes at least the account identifier and
a transaction amount; processing, by a processing de-
vice, the received validation request, wherein processing
the received validation request includes one of: generat-
ing a positive validation response and generating a val-
idation transaction that indicates payment is to be made
using the prepaid balance if the prepaid balance included
in the account profile is greater than or equal to the trans-
action amount, generating a positive validation response
and generating a validation transaction that indicates
payment is to be made using the credit allowance if the
prepaid balance included in the account profile is less
than the transaction amount and if the credit allowance
included in the account profile is greater than or equal to
the transaction amount, and generating a negative vali-
dation response if the prepaid balance and the credit al-
lowance included in the account profile are less than the
transaction amount; and transmitting, by a transmitting
device, the generated validation response in response
to the received validation request.

[0008] A system for processing a payment transaction
using a hybrid payment card includes an account data-
base, a receiving device, a processing device, and a
transmitting device. The account database is configured
to store an account profile, wherein the account profile
includes datarelated to a hybrid payment card configured
for use in at least two payment networks, the account
profile including at least an account identifier, a prepaid
balance, and a credit allowance. The receiving device is
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configured to receive a validation request, wherein the
validation request includes at least the account identifier
and a transaction amount. The processing device is con-
figured to process the received validation request, where-
in processing the received validation request includes
one of: generating a positive validation response and
generating a validation transaction that indicates pay-
ment is to be made using the prepaid balance if the pre-
paid balance included in the account profile is greater
than or equal to the transaction amount; generating a
positive validation response and generating a validation
transaction that indicates payment is to be made using
the credit allowance if the prepaid balance included in
the account profile is less than the transaction amount
and if the credit allowance included in the account profile
is greater than or equal to the transaction amount; and
generating a negative validation response if the prepaid
balance and the credit allowance included in the account
profile are less than the transaction amount. The trans-
mitting device is configured to transmit the generated val-
idation response in response to the received validation
request.

In both the method and the system, the hybrid payment
card can be configured for use in a credit and/or debit
payment network and a closed payment network. The
closed payment network may be a public transportation
network.

The invention also relates to a hybrid payment card for
use in the system, which hybrid payment card is related
to the account profile stored in the account database.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0009] The scope of the present disclosure is best un-
derstood from the following detailed description of exem-
plary embodiments when read in conjunction with the
accompanying drawings. Included in the drawings are
the following figures:

FIG. 1is ablock diagram illustrating a high level sys-
tem architecture for processing prepaid and post-
payment transactions using a hybrid payment card
in accordance with exemplary embodiments.

FIG. 2 is a block diagram illustrating the processing
server 102 of FIG. 1 for the processing of prepaid
and post-payment transactions in accordance with
exemplary embodiments.

FIG. 3 is a block diagram illustrating the account da-
tabase of the processing server of FIG. 2 for storing
account profiles in accordance with exemplary em-
bodiments.

FIG. 4 is a flow diagram illustrating a process for the
processing of prepaid and post-payment transac-
tions using a hybrid payment card in a payment net-
work in accordance with exemplary embodiments.
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FIG. 5is a flow chartillustrating an exemplary meth-
od for processing a payment transaction using a hy-
brid payment card in accordance with exemplary em-
bodiments.

FIG. 6 is a block diagram illustrating a computer sys-
tem architecture in accordance with exemplary em-
bodiments.

[0010] Further areas of applicability of the present dis-
closure will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description of exemplary embodiments are
intended for illustration purposes only and are, therefore,
not intended to necessarily limit the scope of the disclo-
sure.

DETAILED DESCRIPTION

Glossary of Terms

[0011] Payment Network - A system or network used
for the transfer of money via the use of cash-substitutes.
Payment networks may use a variety of different proto-
cols and procedures in order to process the transfer of
money for various types of transactions. Transactions
that may be performed via a payment network may in-
clude product or service purchases, credit purchases,
debit transactions, fund transfers, account withdrawals,
etc. Payment networks may be configured to perform
transactions via cash-substitutes, which may include
payment cards, letters of credit, checks, transaction ac-
counts, etc. Payment networks may be open (e.g., "open-
loop") networks as well as closed (e.g., "closed-loop")
networks, and may serve any number of merchants from
a single merchant to any vast number of merchants. Ex-
amples of networks or systems configured to perform as
payment networks include those operated by Master-
Card®, VISA®, Discover®, American Express®, PayPal®,
etc. Use of the term "payment network" herein may refer
toboth the payment network as an entity, and the physical
payment network, such as the equipment, hardware, and
software comprising the payment network.

[0012] Transaction Account - A financial account that
may be used to fund a transaction, such as a checking
account, savings account, credit account, virtual pay-
ment account, etc. A transaction account may be asso-
ciated with a consumer, which may be any suitable type
of entity associated with a payment account, which may
include a person, family, company, corporation, govern-
mental entity, etc. In some instances, a transaction ac-
count may be virtual, such as those accounts operated
by PayPal®, etc.

[0013] Payment Card - A card or data associated with
atransaction account that may be provided to a merchant
in order to fund a financial transaction via the associated
transaction account. Payment cards may include credit
cards, debit cards, charge cards, stored-value cards, pre-
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paid cards, fleet cards, virtual payment numbers, virtual
card numbers, controlled payment numbers, etc. A pay-
ment card may be a physical card that may be provided
to a merchant, or may be data representing the associ-
ated transaction account (e.g., as stored in a communi-
cation device, such as a smart phone or computer). For
example, in some instances, data including a payment
account number may be considered a payment card for
the processing of a transaction funded by the associated
transaction account. In some instances, a check may be
considered a payment card where applicable.

System for Processing Payment Transactions Using a
Hybrid Payment Card

[0014] FIG. 1 illustrates a system 100 for the process-
ing of prepaid and post-payment transactions using a
hybrid payment card usable on two or more payment
networks.

[0015] In the system 100, a consumer 102 may pos-
sess a hybrid payment card 104. The hybrid payment
card 104 may be a payment card associated with one or
more transaction accounts, issued to the consumer 102
by an issuer 106. The issuer 106 may be a financial in-
stitution or other suitable entity that holds a transaction
account associated with the consumer 102 that is con-
figured to issue payment cards, such as the hybrid pay-
ment card 104, to consumers. The hybrid payment card
104 may be usable at a plurality of payment networks,
such as a first payment network 108 and a second pay-
ment network 110.

[0016] The first payment network 108 may be config-
ured to process both prepaid and post-payment transac-
tions, discussed in more detail below. The hybrid pay-
ment card 104 may be associated with an account having
both a prepaid balance and a creditallowance. The hybrid
payment card 104 may be used at a point of sale 112
associated with the first payment network 108. When
used at the point of sale 112, a payment transaction may
be initiated for a transaction amount. A processing server
114 of the first payment network 108, discussed in more
detail below, may be configured to identify if the prepaid
balance for the hybrid payment card 104 is sufficient for
processing the payment transaction. If the prepaid bal-
ance is sufficient, the payment transaction may be con-
ducted using that prepaid balance. If the prepaid balance
is insufficient (e.g., the transaction amount s greater than
the prepaid balance), then the credit allowance may be
used.

[0017] The credit allowance may be a line of credit us-
able by the consumer 102 to pay for a payment transac-
tion, a balance on which may be automatically paid at a
predetermined interval. For instance, the hybrid payment
card 104 may have a daily credit allowance on which an
outstanding balance is paid at the end of every day, and
the credit allowance reset. The amount of the credit al-
lowance and the predetermined interval may be set by
the issuer 106, the first payment network 108, the con-
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sumer 102, or other suitable entity. In instances where
the prepaid balance of the hybrid payment card 104 is
insufficient, the payment transaction may be processed
using an available portion of the credit allowance, if the
creditallowance is sufficientto cover (e.g., is greater than
or equal to) the transaction amount. If the credit allow-
ance is insufficient, the payment transaction may be de-
nied.

[0018] In some embodiments, the processing server
114 may process the payment transaction immediately,
such as by updating the prepaid balance and/or credit
allowance for the hybrid payment card 104. In some in-
stances, the account information may be stored in the
processing server 114. In other instances, the account
information may be stored in a memory of the hybrid pay-
ment card 104. In yet another instance, the account in-
formation may be stored at the issuer 106, and received
by the processing server 114 during processing of the
payment transaction. In some embodiments, the
processing server 114 may be part of the point of sale
112. In such an embodiment, the transaction may be
processed directly at the point of sale 112.

[0019] In some instances, the processing server 114
may generate validation transactions as a result of trans-
action processing. Validation transactions may include
indication of payments made by the consumer 102 using
the hybrid payment card 104, and may be provided to
the issuer 106 at a predetermined period of time, such
as at the predetermined interval used to reset the credit
allowance of the hybrid payment card 104. The issuer
106 may receive the validation transactions, which may
include relevant transaction data, such as transaction
times and/or dates, transaction amounts, etc., and proc-
ess the transaction account accordingly. For instance,
the issuer 106 may charge the consumer 102 for the bal-
ance spent on the credit allowance, such as by debiting
the transaction account, charging a credit transaction for
the balance on the transaction account, or other suitable
method.

[0020] The hybrid paymentcard 104 may also be used
on the second payment network 110. The second pay-
ment network 110 may be a credit network, a debit net-
work, or any other suitable type of payment network as
will be apparent to persons having skill in the relevant
art. In some embodiments, the second payment network
110 may be another payment network configured to proc-
ess prepaid and post-payment transactions, such as the
first payment network 108.

[0021] In some embodiments, if the hybrid payment
card 104 lacks a sufficient prepaid balance and credit
allowance, the processing server 114 may attempt to
process the payment transaction at the point of sale 112
using the hybrid payment card 104 as a traditional credit
card. In some instances, the payment transaction may
be processed as a credit transaction using the second
payment network 110. In such an instance, the second
payment network 110 may process the credit transaction
using traditional methods and systems that will be ap-
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parent to persons having skill in the relevant art, and pro-
vide an authorization response to the processing server
114, which may then proceed accordingly. For example,
if the payment transaction is in a transportation network
for gaining access to a train or bus, the consumer 102
may be allowed to enter the train or bus if the second
payment network 110 provides an authorization re-
sponse indicating approval of the payment transaction.
[0022] Insome embodiments, the hybrid payment card
104 may include a single integrated circuit chip or other
type of payment card authentication method usable by
both the first payment network 108 and the second pay-
ment network 110. In an exemplary embodiment, the hy-
brid payment card 104 may use a single chip configured
to perform contactless payment transactions (e.g., using
near field communication, radio frequency, etc.) on both
the first payment network 108 and the second payment
network 110. For example, an integrated circuit chip may
be included in the hybrid payment card 104 that includes
rulesets and standards for the generation of cryptograms
and transaction messages suitable for conducting pay-
ment transactions on either and both payment networks
using the single chip. In such aninstance, the hybrid pay-
ment card 104 may be configured for use on both pay-
ment networks without requiring the hybrid payment card
104 to include multiple chips or authentication methods.
[0023] By enabling the hybrid payment card 104 to be
used across multiple payment networks, convenience for
consumers 102 may be increased, which may in-turn re-
sult in increased participation by consumers 102 and
therefore revenue for merchants, issuers 106, and the
payment networks. In addition, by processing both pre-
paid and post-payment transactions, the processing
server 114 may enable the consumer 102 to have greater
use of their hybrid payment card 104, particularly in
closed payment networks where prepaid transactions
alone may be too restrictive. This can also be of great
benefit to consumers 102 by enabling consumers to reg-
ularly use the payment network without the need to reg-
ularly reload the hybrid payment card 104, decreasing
lost time and increasing consumer convenience. When
this functionality is combined with the ability to use the
hybrid payment card 104 on an additional payment net-
work, such as a credit network, the functionality offered
to the consumer 102 can be increased even more, pro-
viding additional benefits and revenue to all entities in-
volved. Such benefits are unavailable in traditional pay-
ment networks and among traditional payment cards us-
able in multiple payment networks.

Processing Server

[0024] FIG.2illustrates an embodiment of the process-
ing server 114 of the system 100. It will be apparent to
persons having skill in the relevant art that the embodi-
ment of the processing server 114 illustrated in FIG. 2 is
provided as illustration only and may not be exhaustive
to all possible configurations of the processing server
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102 suitable for performing the functions as discussed
herein. For example, the computer system 600 illustrated
in FIG. 6 and discussed in more detail below may be a
suitable configuration of the processing server 102.
[0025] The processing server 114 may include a re-
ceiving unit 202. The receiving unit 202 may be config-
ured to receive data over one or more networks via one
or more network protocols. The receiving unit 202 may
receive accountinformation from the issuer 106, the point
of sale 112, or any other suitable entity. The account
information may include data associated with one or
more transaction accounts associated with a hybrid pay-
ment card 104, as discussed in more detail below.
[0026] The processing server 114 may also include an
account database 208. The account database 208, as
discussed in more detail below, may include a plurality
of account profiles 210. Each account profile 210 may
include data related to a hybrid payment card 104 that is
configured to be used in multiple payment networks, such
as the firstpayment network 108 and the second payment
network 110. The account profile 210 may include atleast
a prepaid balance and a credit allowance.

[0027] The receiving unit 202 may receive data for a
payment transaction, which may include data identifying
the hybrid payment card 104 used to fund the payment
transaction, such as an account identifier, discussed in
more detail below. In some instances, the receiving unit
202 may receive credit allowance and prepaid balance
data, such as directly from the hybrid payment card 104,
from the point of sale 112, or from the issuer 106 (e.g.,
subsequent to a request for data submitted to the issuer
106 upon initiation of the payment transaction). The
processing server 114 may include a processing unit 204.
The processing unit 204 may be configured to perform
the functions of the processing server 114 discussed
herein, as will be apparent to persons having skill in the
relevant art, including the identification of an account pro-
file 210 corresponding to the hybrid payment card 104
used in the payment transaction.

[0028] In some embodiments, the processing server
114 may include a reading unit 214. The reading unit 214
may be configured to read data directly from the hybrid
payment card 104 using methods and systems that will
be apparent to persons having skill in the relevant art,
such as via a magnetic strip, integrated circuit chip, near
field communication, etc. In such an embodiment, the
reading unit 214 may read the identifying information
and/or the prepaid balance and credit allowance directly
from the hybrid payment card 104. In some instances,
the reading unit 214 may be included in the processing
server 114 if the processing server 114 is part of the point
of sale 112.

[0029] Once the account profile 210 has been identi-
fied and/or the account data read or received, the
processing unit 204 may process the payment transac-
tion. Processing of the payment transaction may include
generating a positive or negative validation response
based on the transaction amount for the payment trans-
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action and the prepaid balance and/or credit allowance
for the hybrid payment card 104. In one embodiment, the
processing unit 204 may first attempt to process the pay-
ment transaction using the prepaid balance, and then
attempt the payment transaction using the credit allow-
ance. In some instances, the payment transaction may
be processed using both the prepaid balance and the
credit allowance, if the prepaid balance is insufficient to
cover the full amount of the transaction amount.

[0030] The processing server 114 may include a trans-
mitting unit 206. The transmitting unit 206 may be con-
figured to transmit data over one or more networks via
one or more network protocols. The transmitting unit 206
may transmit the generated validation response to the
point of sale 112, which may then proceed to perform
one or more functions based on the response. For in-
stance, if the point of sale 112 is a turnstile that provides
access to a bus or train, the turnstile may allow the con-
sumer 102 to pass if the validation response is positive.
In embodiments where the processing server 114 is a
part of the point of sale 112, the validation response may
be transmitted to a component of the point of sale 112
operating the turnstile, which may, in some instances, by
the processing unit 204 itself.

[0031] In some embodiments, the processing server
114 may include a display unit 216. The display unit 216
may be configured to display data using one or more
display devices, such as a liquid crystal display, light-
emitting diode display, thin film transistor display, capac-
itive touch screen display, or any other suitable type of
display device. The display unit 216 may display, for in-
stance, data associated with the processed transaction,
such as the validation response, the prepaid balance,
the credit allowance, etc.

[0032] The processingunit204 may also be configured
to generate a validation transaction. The validation trans-
action may include an indication of the payment method
used to fund an approved payment transaction, such as
the prepaid balance or credit allowance. The validation
transaction may also include a transaction amount, re-
maining balance, remaining allowance, transaction time
and/or date, location identifier, or any other suitable data
thatwill be apparent to persons having skillin the relevant
art. The transmitting unit 206 may transmit the validation
transaction to the issuer 106 associated with the hybrid
payment card 104, such as for settlement of an associ-
ated transaction account (e.g., payment of a balance on
the credit allowance). In some instances, the transmitting
unit 206 may transmit the validation transaction at a pre-
determined interval, such as daily.

[0033] In some embodiments, the processing unit 204
may be configured to reset the credit allowance for one
or more account profiles 210. For example, the credit
allowance may be reset ata predetermined interval, such
as the predetermined interval at which validation trans-
actions are transmitted to the associated issuers 106. In
such an embodiment, the processing unit 204 may reset
the credit allowance in each account profile 210 to a pre-
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determined value, which may be different for each ac-
count profile 210. In instances where the account profile
210 may be stored on the associated hybrid payment
card 104, the transmitting unit 206 may transmit an in-
struction to the hybrid payment card 104 to reset the cred-
it allowance during the first transaction following the pre-
determined interval that initiates reset of the allowance.
In such an instance, the hybrid payment card 104 and/or
processing server 114 may store data used to identify if
the payment transaction is the first transaction following
such a time.

[0034] In embodiments where the processing server
114 may be configured to process payment transactions
as credit transactions when both the prepaid balance and
credit allowance are insufficient, the components of the
processing server 114 may be further configured to per-
form additional functions necessary thereto as will be ap-
parent to persons having skill in the relevant art. In in-
stances where credit transactions may be processed by
a separate payment network, such as the second pay-
ment network 110, the transmitting unit 206 may be con-
figured to transmit an authorization request for the pay-
ment transaction to the second payment network 110
including an accountidentifier and transaction data (e.g.,
the transaction amount). The receiving unit 202 may re-
ceive an authorization response from the second pay-
ment network 110 indicating approval or denial of the
payment transaction, and the processing unit 204 may
proceed accordingly, such as by generated a positive or
negative validation response based thereon.

[0035] In some embodiments, the processing server
114 may also include a memory 212. The memory 212
may be configured to store data suitable for performing
the functions of the processing server 114. The memory
212 may include, for example, transaction processing
rules, data used for communication with the point of sale
112, hybrid payment card 104, issuer 106, or other entity,
transaction amounts, credit allowance resetting rules and
amounts, validation transaction generation and transmis-
sion rules, etc. Additional data that may be stored in the
memory 212 will be apparent to persons having skill in
the relevant art.

Account Database

[0036] FIG. 3 illustrates an exemplary embodiment of
the account database 208 of the processing server 114
for storing data associated with hybrid payment cards
104.

[0037] Asdiscussed above, the accountdatabase 208
may include a plurality of account profiles 210, illustrated
in FIG. 3 as account profiles 210a, 210b, and 210c. Each
account profile 210 may include at least an account iden-
tifier 302, prepaid balance 304, and credit allowance 306.
The account identifier 302 may be a unique value asso-
ciated with the account profile 210 or related hybrid pay-
ment card 104. The account identifier 302 may be, for
example, a transaction account number, reference
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number, serial number, device identifier, telephone
number, username, or any other suitable value that will
be apparent to persons having skill in the relevant art.
[0038] The prepaid balance 304 may be a prepaid
amount that is used to fund payment transactions using
the associated hybrid payment card 104. The prepaid
balance may be funded using traditional methods and
systems, such as by transferring funds to the issuer 106
of the associated transaction account using a variety of
payment methods and payment sources. In some em-
bodiments, the prepaid balance 304 may be required to
cover the entire transaction amount for a payment trans-
action to be used. In other instances, a prepaid balance
304 may still be used even if the balance is insufficient
to cover a transaction amount, with the remainder of the
transaction amount being paid using other sources, such
as the credit allowance 306.

[0039] The credit allowance 306 may be a credit
amount suitable for use in funding payment transactions
using the hybrid payment card 104 that is reset at a pre-
determined interval and is charged to the associated
transaction account and/or consumer 102 at the prede-
termined interval following use for payment in one or
more payment transactions, referred to herein as post-
payment transactions. The credit allowance 306 may re-
fer to the remaining allowance that can be used during
the predetermined interval, and may be used to fund a
payment transaction in the same manner as the prepaid
balance 304, such as the amount being deducted when
a payment transaction is funded.

[0040] When the predetermined interval has passed,
the credit allowance 306 may be returned to a default
amount. In some instances, an account profile 210 may
include a default credit allowance 308. The default credit
allowance 308 may be the amount to which the credit
allowance 306 is reset once the predetermined interval
has passed. In some embodiments, each account profile
210 may share a default credit allowance 308, which may
be stored in the memory 212 of the processing server
114. The predetermined interval may be any suitable
length of time, which may be set by the issuer 106, con-
sumer 102, first payment network 108, or other suitable
entity, such as twelve hours, one day, one week, one
month, etc.

[0041] In some embodiments, the account profile 210
may also include transaction data 310. The transaction
data 310 may include data associated with one or more
payment transactions conducted involving the associat-
ed hybrid payment card 104. The transaction data 310
may include transaction amounts, transaction times
and/or dates, geographic locations, and other suitable
information that will be apparent to persons having skill
in the relevant art.

[0042] In some instances, the data included in the ac-
count profile 210 may be viewable by a consumer 102
associated with the account profile 210 and/or related
hybrid payment card 104. For instance, the consumer
102 may view account information using a suitable com-
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puting device (e.g., a desktop computer, laptop compu-
ter, cellular phone, smart phone, smart watch, etc.) to
access account information using methods and systems
thatwill be apparentto persons having skill in the relevant
art, in order to view their prepaid balance 304, credit al-
lowance 306, transaction data 310, etc. In some instanc-
es, the point of sale 112 may be used by the consumer
102 to view account data, such as by receiving the ac-
count data from the processing server 114 or, in instanc-
es where the point of sale 112 is the processing server
114, viewing the information directly on the display unit
216. Processing Prepaid and Post-Payment Transac-
tions Using a Hybrid Payment Card

[0043] FIG. 4 illustrates an example process 400 for
the processing of prepaid and post-payment transactions
involving the hybrid payment card 104 using the process-
ing server 114. The process 400, illustrated in FIG. 4,
and discussed below, describes an example implemen-
tation of the processing server 114 in the system 100,
where the payment transaction initiated by the consumer
102 is for access to a transportation system, such as a
bus or train in a unified transportation network. Persons
having skill in the relevant art will find it apparent that the
process 400 is provided as an illustration only, and that
the methods and systems discussed herein for process-
ing transactions involving hybrid payment cards 104 us-
ing both prepaid and post-payment transactions may be
used in a variety of services and industries.

[0044] In step 402, the processing unit 204 of the
processing server 114 may store account profile data in
the account profiles 210 in the account database 208.
Each account profile 210 may include at least an account
identifier 302, prepaid balance 304, and credit allowance
306. In step 404, the reading unit 214 may read the hybrid
payment card 104 to obtain at least the account identifier
302 associated with the hybrid payment card 104. In
some instances, the account identifier 302 may be re-
ceived by the receiving unit 202, such as from the point
of sale 112, issuer 106, or hybrid payment card 104.
[0045] Instep406,the processing unit204 may identify
an account profile 210 associated with the hybrid pay-
ment card 104 using the account identifier 302 and de-
termine if the hybrid payment card 104 is activated for
use. For instance, the hybrid payment card 104 may not
be confirmed as issued to the consumer 102, may be
frozen by the issuer 106, or otherwise blocked or deac-
tivated for any reason that will be apparent to persons
having skill in the relevant art. If the hybrid payment card
104 is not active for use, then, in step 408, the consumer
104 may be denied access to the bus or train. The de-
nying of access may be accomplished via the generation
of a negative validation response by the processing unit
204 that is transmitted, by the transmitting unit 206, to
the point of sale 112, which is interpreted by the point of
sale 112 as an instruction to deny access to the bus or
train.

[0046] If the hybrid payment card 104 is determined,
in step 406, to be active, then, in step 410, the processing
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unit 204 may determine if the prepaid balance 304 in the
account profile 210 associated with the hybrid payment
card 104 is sufficient to cover the transaction amount for
the payment transaction. The transaction amount may
be supplied by the point of sale 112 or other suitable
entity, or may be identified by the processing unit 204,
such as in the memory 212, and such as in an instance
where the point of sale 112 includes the processing serv-
er 114.

[0047] If the prepaid balance 304 is sufficient (e.g.,
greater than or equal to the transaction amount), then,
in step 412, the processing unit 204 may deduct the trans-
action amount from the prepaid balance 304. In step 414,
the consumer 102 may be allowed access to the bus or
train, such as via the generation of a positive validation
response by the processing unit 204 that is transmitted
by the transmitting unit 206, to the point of sale 112. In
some instances, step 412 or step 414 may also include
the generation of a validation transaction by the process-
ing unit 204, which may be transmitted to the issuer 106
by the transmitting unit 206 (e.g., at the time of the pay-
ment transaction or at a predetermined interval) that in-
dicates the conducting of a payment transaction funded
using the prepaid balance 304.

[0048] If, in step 410, the processing unit 204 deter-
mines that the prepaid balance 304 is insufficientto cover
the transaction amount, then, in step 418, the processing
unit 204 may determine if the hybrid payment card 104
is enabled to use a creditallowance 306. In embodiments
where the hybrid payment card 104 may not be enabled
to use a credit allowance 306, or in instances where a
specific hybrid payment card 104 may not be allowed to
use a credit allowance 306 (e.g., based on criteria set by
the issuer 106), then the process 400 may proceed to
step 408 where the consumer 102 is denied access via
the generation of a negative validation response by the
processing unit 204.

[0049] If the hybrid payment card 104 is able to use a
credit allowance 306, then, in step 418, the processing
unit 204 may determine if the credit allowance 306 is
sufficientto cover the transaction amount for the payment
transaction. If the credit allowance 306 is insufficient to
pay for the payment transaction, then the process 400
may again proceed to step 408 where the consumer 104
is denied access to the bus or train. In some embodi-
ments, the processing server 114 may attemptto process
the payment transaction as a traditional credit or debit
transaction across the second payment network 110 us-
ing methods and systems that will be apparent to persons
having skill in the relevant art following an insufficient
result in step 418. In some instances, such a payment
transaction may be processed using the same chip or
authentication method of the hybrid payment card 104
used to initiate the payment transaction with the first pay-
ment network 108.

[0050] Ifthe credit allowance 306 in the account profile
210 is determined as being sufficient to cover the pay-
ment transaction, then, in step 420, the processing unit
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204 may deduct the transaction amount from the credit
allowance 306. Then the process may proceed to step
414, where the consumer 102 will be allowed access to
the bus or train. In instances where a validation transac-
tion is to be generated and transmitted to the issuer 106
(e.g.,for post-payment processing of the creditallowance
transactions), the process 400 may include an additional
step for the transmitting of one or more validation trans-
actions to the issuer 106 at the predetermined interval.

[0051] Insome embodiments, the process 400 may be
adjusted such that the credit allowance 306 is checked
for sufficiency for use in funding the payment transaction
first, prior to use of the prepaid balance. In such an em-
bodiments, the actions performed in steps 410 and 418
may be exchanged, with step 416 including a determi-
nation if a prepaid balance 304 is available for use with
the hybrid payment card 104.

Exemplary Method for Processing a Payment Transac-
tion Using a Hybrid Payment Card

[0052] FIG. 5illustrates a method 500 for the process-
ing of a payment transaction as a prepaid or post-pay-
ment transaction using a hybrid payment card.

[0053] In step 502, an account profile (e.g., account
profile 210) may be stored in an account database (e.g.,
the account database 208), wherein the account profile
210 includes data related to a hybrid payment card (e.g.,
the hybrid payment card 104) configured for use in at
least two payment networks, the account profile 210 in-
cluding at least an account identifier (e.g., the account
identifier 302), a prepaid balance (e.g., the prepaid bal-
ance 304), and a credit allowance (e.g., the credit allow-
ance 306). In one embodiment, the hybrid payment card
104 may be configured for use in a credit and/or debit
payment network and a closed payment network. In a
further embodiment, the closed payment network may
be a public transportation network. In step 504, a receiv-
ing device (e.g., the receiving unit 202) my receive a val-
idation request, wherein the validation request includes
at least the account identifier 302 and a transaction
amount.

[0054] The method 500 may then proceed to one of
three possible steps depending on the values included
in the prepaid balance 304 and credit allowance 306 in-
cluded in the account profile 210. In step 506a, a positive
validation response and a validation transaction that in-
dicates payment is to be made using the prepaid balance
304 may be generated, by a processing device (e.g., the
processing unit 204), if the prepaid balance 304 included
in the account profile 210 is greater than or equal to the
transaction amount. In step 506b, a positive validation
response and a validation transaction that indicates pay-
ment is to be made using the credit allowance 306 may
be generated by the processing device 204 if the prepaid
balance 304 included in the account profile 210 is less
than the transaction amount and if the credit allowance
306 included in the account profile 210 is greater than or
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equal to the transaction amount. In step 506¢, a negative
validation response may be generated by the processing
device 204 if the prepaid balance 304 and the credit al-
lowance 306 included in the account profile 210 are less
than the transaction amount.

[0055] Once the validation response has been gener-
ated, in step 508, the generated validation response may
be transmitted by a transmitting device (e.g., the trans-
mitting unit 206) in response to the received validation
request. In one embodiment, the credit allowance 306
may be a daily credit amount, and the method 500 may
also include resetting, by the processing device 204, the
credit allowance 306 included in the account profile 210
to a default amount (e.g., the default credit allowance
308). In some embodiments, the method 500 may further
include transmitting, by the transmitting device 206, the
generated validation transaction to a payment network.
[0056] Inoneembodiment,the account profile 210 may
be stored in a memory of the hybrid payment card 104,
and the method 500 may also include reading, by a read-
ing device (e.g., the reading unit 214), at least the prepaid
balance 304 and the credit allowance 306 stored in the
memory of the hybrid payment card 104. In a further em-
bodiment, the method 500 may even further include
transmitting, by the transmitting device 206, the gener-
ated validation transaction to the hybrid payment card
104 for use in updating the stored account profile.
[0057] Insome embodiments, the method 500 may al-
so include: updating, by the processing device 204, the
prepaid balance 304 included in the account profile 210
based on the transaction amount if the prepaid balance
304 included in the account profile 210 is greater than or
equal to the transaction amount; and updating, by the
processing device 204, the credit allowance 306 included
in the account profile 210 based on the transaction
amountifthe prepaid balance 304 includedin the account
profile 210 is less than the transaction amount and if the
credit allowance 306 included in the account profile 210
is greater than or equal to the transaction amount.
[0058] Inoneembodiment, the method 500 may further
include: transmitting, by the transmitting device 206, an
authorization request for a paymenttransaction if the pre-
paid balance 304 and the credit allowance 306 included
in the account profile 210 are less than the transaction
amount, wherein the authorization request includes at
least the account identifier 302 and the transaction
amount; and receiving, by the receiving device 202, an
authorization response for the payment transaction indi-
cating approval or denial of the payment transaction,
wherein processing the received validation request fur-
ther includes generating a positive validation response
and generating a validation transaction that indicates
payment was made using the hybrid payment card 104
if the received authorization response indicates approval
of the payment transaction, and wherein the negative
validation response is generated during processing of
the received validation request if the received authoriza-
tion response indicated denial of the payment transac-
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tion. In a further embodiment, the authorization request
may be transmitted to a first payment network, and the
validation request may be received via a second payment
network.

Computer System Architecture

[0059] FIG. 6 illustrates a computer system 600 in
which embodiments of the present disclosure, or portions
thereof, may be implemented as computer-readable
code. For example, the processing server 114 of FIG. 1
may be implemented in the computer system 600 using
hardware, software, firmware, non-transitory computer
readable media having instructions stored thereon, or a
combination thereof and may be implemented in one or
more computer systems or other processing systems.
Hardware, software, or any combination thereof may em-
body modules and components used to implement the
methods of FIGS. 4 and 5.

[0060] If programmable logic is used, such logic may
execute on a commercially available processing platform
or a special purpose device. A person having ordinary
skill in the art may appreciate that embodiments of the
disclosed subject matter can be practiced with various
computer system configurations, including multi-core
multiprocessor systems, minicomputers, mainframe
computers, computers linked or clustered with distributed
functions, as well as pervasive or miniature computers
that may be embedded into virtually any device. For in-
stance, atleast one processor device and a memory may
be used toimplementthe above described embodiments.
[0061] A processor unit or device as discussed herein
may be a single processor, a plurality of processors, or
combinations thereof. Processor devices may have one
ormore processor "cores." The terms "computer program
medium," "non-transitory computer readable medium,"
and "computer usable medium" as discussed herein are
used to generally refer to tangible media such as a re-
movable storage unit 618, a removable storage unit 622,
and a hard disk installed in hard disk drive 612.

[0062] Various embodiments of the presentdisclosure
are described in terms of this example computer system
600. After reading this description, it will become appar-
entto a person skilled inthe relevant arthow toimplement
the present disclosure using other computer systems
and/or computer architectures. Although operations may
be described as a sequential process, some of the op-
erations may in fact be performed in parallel, concurrent-
ly, and/or in a distributed environment, and with program
code stored locally or remotely for access by single or
multi-processor machines. In addition, in some embodi-
ments the order of operations may be rearranged without
departing from the spirit of the disclosed subject matter.
[0063] Processordevice 604 may be a special purpose
or a general purpose processor device. The processor
device 604 may be connected to a communications in-
frastructure 606, such as a bus, message queue, net-
work, multi-core message-passing scheme, etc. The net-
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work may be any network suitable for performing the
functions as disclosed herein and may include a local
area network (LAN), a wide area network (WAN), a wire-
less network (e.g., WiFi), a mobile communication net-
work, a satellite network, the Internet, fiber optic, coaxial
cable, infrared, radio frequency (RF), or any combination
thereof. Other suitable network types and configurations
will be apparent to persons having skill in the relevant
art. The computer system 600 may also include a main
memory 608 (e.g., random access memory, read-only
memory, etc.), and may also include a secondary mem-
ory 610. The secondary memory 610 may include the
hard disk drive 612 and a removable storage drive 614,
such as a floppy disk drive, a magnetic tape drive, an
optical disk drive, a flash memory, etc.

[0064] Theremovable storagedrive 614 mayread from
and/or write to the removable storage unit 618 in a well-
known manner. The removable storage unit 618 may in-
clude a removable storage media that may be read by
and written to by the removable storage drive 614. For
example, if the removable storage drive 614 is a floppy
disk drive or universal serial bus port, the removable stor-
age unit 618 may be a floppy disk or portable flash drive,
respectively. In one embodiment, the removable storage
unit 618 may be non-transitory computer readable re-
cording media.

[0065] In some embodiments, the secondary memory
610 may include alternative means for allowing computer
programs or other instructions to be loaded into the com-
puter system 600, for example, the removable storage
unit 622 and an interface 620. Examples of such means
may include a program cartridge and cartridge interface
(e.g., as found in video game systems), a removable
memory chip (e.g., EEPROM, PROM, etc.) and associ-
ated socket, and other removable storage units 622 and
interfaces 620 as will be apparent to persons having skill
in the relevant art.

[0066] Data stored in the computer system 600 (e.g.,
in the main memory 608 and/or the secondary memory
610) may be stored on any type of suitable computer
readable media, such as optical storage (e.g., a compact
disc, digital versatile disc, Blu-ray disc, etc.) or magnetic
tape storage (e.g., a hard disk drive). The data may be
configured in any type of suitable database configuration,
such as a relational database, a structured query lan-
guage (SQL) database, a distributed database, an object
database, etc. Suitable configurations and storage types
will be apparent to persons having skill in the relevant art.
[0067] The computer system 600 may also include a
communications interface 624. The communications in-
terface 624 may be configured to allow software and data
to be transferred between the computer system 600 and
external devices. Exemplary communications interfaces
624 may include a modem, a network interface (e.g., an
Ethernet card), a communications port, a PCMCIA slot
and card, etc. Software and data transferred via the com-
munications interface 624 may be in the form of signals,
which may be electronic, electromagnetic, optical, or oth-
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er signals as will be apparent to persons having skill in
the relevant art. The signals may travel via a communi-
cations path 626, which may be configured to carry the
signals and may be implemented using wire, cable, fiber
optics, a phone line, a cellular phone link, a radio fre-
quency link, etc.

[0068] The computer system 600 may further include
a display interface 602. The display interface 602 may
be configured to allow data to be transferred between
the computer system 600 and external display 630. Ex-
emplary display interfaces 602 may include high-defini-
tion multimedia interface (HDMI), digital visual interface
(DV1), video graphics array (VGA), etc. The display 630
may be any suitable type of display for displaying data
transmitted via the display interface 602 of the computer
system 600, including a cathode ray tube (CRT) display,
liquid crystal display (LCD), light-emitting diode (LED)
display, capacitive touch display, thin-film transistor
(TFT) display, etc.

[0069] Computer program medium and computer us-
able medium may refer to memories, such as the main
memory 608 and secondary memory 610, which may be
memory semiconductors (e.g., DRAMSs, etc.). These
computer program products may be means for providing
software to the computer system 600. Computer pro-
grams (e.g., computer control logic) may be stored in the
main memory 608 and/or the secondary memory 610.
Computer programs may also be received via the com-
munications interface 624. Such computer programs,
when executed, may enable computer system 600 to im-
plementthe present methods as discussed herein. In par-
ticular, the computer programs, when executed, may en-
able processor device 604 to implement the methods il-
lustrated by FIGS. 4 and 5, as discussed herein. Accord-
ingly, such computer programs may represent controllers
of the computer system 600. Where the present disclo-
sure is implemented using software, the software may
be stored in a computer program product and loaded into
the computer system 600 using the removable storage
drive 614, interface 620, and hard disk drive 612, or com-
munications interface 624.

[0070] Techniques consistent with the present disclo-
sure provide, among other features, systems and meth-
ods for processing payment transactions using a hybrid
payment card. While various exemplary embodiments of
the disclosed system and method have been described
above it should be understood that they have been pre-
sented for purposes of example only, not limitations. It is
not exhaustive and does not limit the disclosure to the
precise form disclosed. Modifications and variations are
possible in light of the above teachings or may be ac-
quired from practicing of the disclosure, without departing
from the breadth or scope.

Claims

1. A method for processing a payment transaction us-
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ing a hybrid payment card, comprising:

storing, in an account database, an account pro-
file, wherein the account profile includes data
related to a hybrid payment card configured for
use in at least two payment networks, the ac-
count profile including at least an account iden-
tifier, a prepaid balance, and a credit allowance;
receiving, by a receiving device, a validation re-
quest, wherein the validation request includes
at least the account identifier and a transaction
amount;

processing, by a processing device, the re-
ceived validation request, wherein processing
the received validation request includes one of:

generating a positive validation response
and generating a validation transaction that
indicates payment is to be made using the
prepaid balance if the prepaid balance in-
cluded in the account profile is greater than
or equal to the transaction amount,
generating a positive validation response
and generating a validation transaction that
indicates payment is to be made using the
credit allowance if the prepaid balance in-
cluded in the account profile is less than the
transaction amount and if the credit allow-
ance included in the account profile is great-
er than or equal to the transaction amount,
and

generating a negative validation response
if the prepaid balance and the credit allow-
ance included in the account profile are less
than the transaction amount; and

transmitting, by a transmitting device, the gen-
erated validation response in response to the
received validation request.

The method of claim 1, further comprising:

transmitting, by the transmitting device, the gen-
erated validation transaction to a payment net-
work.

The method of claim 1 or 2, wherein the account
profile is stored in a memory of the hybrid payment
card, and the method further comprises:

reading, by areading device, atleast the prepaid
balance and credit allowance stored in the mem-
ory of the hybrid payment card.

The method of claim 3, further comprising:

transmitting, by the transmitting device, the gen-
erated validation transaction to the hybrid pay-
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ment card for use in updating the stored account
profile.

5. The method of one of the preceding claims, further

comprising:

updating, by the processing device, the prepaid
balance included in the account profile based
on the transaction amount if the prepaid balance
included in the account profile is greater than or
equal to the transaction amount; and

updating, by the processing device, the credit
allowance included in the account profile based
on the transaction amount if the prepaid balance
included in the account profile is less than the
transaction amount and if the credit allowance
included in the account profile is greater than or
equal to the transaction amount.

6. The method of one of the preceding claims, further

comprising:

transmitting, by the transmitting device, an au-
thorization request for a payment transaction if
the prepaid balance and the credit allowance
included in the account profile are less than the
transaction amount, wherein the authorization
request includes at least the account identifier
and the transaction amount; and

receiving, by the receiving device, an authoriza-
tion response for the payment transaction indi-
cating approval or denial of the payment trans-
action, wherein

processing the received validation request fur-
ther includes generating a positive validation re-
sponse and generating a validation transaction
that indicates payment was made using the hy-
brid payment card if the received authorization
response indicates approval of the payment
transaction, and

the negative validation response is generated
during processing of the received validation re-
quest if the received authorization response in-
dicates denial of the payment transaction.

The method of claim 8, wherein

the authorization request is transmitted to a first pay-
ment network, and

the validation request is received via a second pay-
ment network.

The method of one of the preceding claims, wherein
the credit allowance is a daily credit amount, and
where the method further comprises:

resetting, by the processing device, the credit
allowance included in the account profile to a
default amount.
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9. Asystemforprocessing apaymenttransaction using

a hybrid payment card, comprising:

an account database configured to store an ac-
count profile, wherein the account profile in-
cludes data related to a hybrid payment card
configured for use in at least two payment net-
works, the account profile including at least an
account identifier, a prepaid balance, and a
credit allowance;

a receiving device configured to receive a vali-
dation request, wherein the validation request
includes at least the account identifier and a
transaction amount;

a processing device configured to process the
received validation request, wherein processing
the received validation request includes one of:

generating a positive validation response
and generating a validation transaction that
indicates payment is to be made using the
prepaid balance if the prepaid balance in-
cluded in the account profile is greater than
or equal to the transaction amount,
generating a positive validation response
and generating a validation transaction that
indicates payment is to be made using the
credit allowance if the prepaid balance in-
cluded in the account profile is less than the
transaction amount and if the credit allow-
ance included in the account profile is great-
er than or equal to the transaction amount,
and

generating a negative validation response
if the prepaid balance and the credit allow-
ance included in the account profile are less
than the transaction amount; and

a transmitting device configured to transmit the
generated validation response in response to
the received validation request.

10. The system of claim 9, wherein the transmitting de-

vice is further configured to transmit the generated
validation transaction to a payment network.

11. The system of claim 9 or 10, further comprising:

a reading device, wherein

the account profile is stored in a memory of the
hybrid payment card, and

the reading device is configured to read at least
the prepaid balance and credit allowance stored
in the memory of the hybrid payment card.

12. The system of claim 11, wherein the transmitting de-

vice is further configured to transmit the generated
validation transaction to the hybrid payment card for

10

15

20

25

30

35

40

45

50

55

12

13.

14.

15.

16.

17.

22
use in updating the stored account profile.

The system of one of claims 9 - 12, wherein the
processing device is further configured to

update the prepaid balance included in the account
profile based on the transaction amountifthe prepaid
balance included in the account profile is greater
than or equal to the transaction amount; and
update the credit allowance included in the account
profile based on the transaction amountifthe prepaid
balance included in the account profile is less than
the transaction amount and if the credit allowance
includedin the accountprofile is greater than orequal
to the transaction amount.

The system of one of claims 9 - 13, wherein

the transmitting device is further configured to trans-
mit an authorization request for a payment transac-
tion if the prepaid balance and the credit allowance
includedinthe account profile are less than the trans-
action amount, wherein the authorization requestin-
cludes at least the account identifier and the trans-
action amount,

the receiving device is further configured to receive
an authorization response for the payment transac-
tion indicating approval or denial of the payment
transaction,

processing the received validation request furtherin-
cludes generating a positive validation response and
generating a validation transaction that indicates
payment was made using the hybrid payment card
if the received authorization response indicates ap-
proval of the payment transaction, and

the negative validation response is generated during
processing of the received validation request if the
received authorization response indicates denial of
the payment transaction.

The system of claim 14, wherein

the authorization request is transmitted to a first pay-
ment network, and

the validation request is received via a second pay-
ment network.

The system of one of claims 9 - 15, wherein

the credit allowance is a daily credit amount, and
the processing device is further configured to reset
the credit allowance included in the account profile
to a default amount.

A hybrid payment card for use in a system according
toone of claims 9 - 16, the hybrid payment card being
related to the account profile stored in the account
database, wherein

the hybrid payment card includes an integrated cir-
cuit chip that includes rulesets and standards for the
generation of cryptograms and transaction messag-
es suitable for conducting payment transactions on
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either and both of the at least two payment networks.
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